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Description
FIELD
[0001] The present disclosure relates to the technical

field of electrical power products, and specifically to the
technical field of high-voltage switching devices, and par-
ticularly to a chassis cart apparatus for a high-voltage
switch circuit breaker.

BACKGROUND

[0002] Switching devices are used as protection de-
vices in power systems, and its safety during operation
is particularly important. As one interlock in five locks and
one key, it is required that the chassis cart cannot be
rocked in and out in a closing state of the switching de-
vice. This may prevent the operator from operating the
switching device in the event of by mistake so that the
protective function may still be achieved.

[0003] However, the existing known technology of
closing and locking the chassis cart directly adopts an
interlocking mechanism triggered by an actuator of the
switching device to implement stop of and yield to a flipper
plate of the chassis cart. When the switching device is
closed, the actuator drives three-phase contacts to per-
form a closing action, and meanwhile drives the inter-
locking mechanism of the chassis cart to move to a spec-
ified position, thereby stopping the flipper plate of the
chassis cart. When the switching device is opened, the
actuator drives the three-phase contacts to perform an
opening operation, and meanwhile drives the interlocking
mechanism to move in an opposite direction to yield to
the flipper plate of the chassis cart.

[0004] FIGS. 1A and 1B show a conventional closing
and locking apparatus for a chassis cart, wherein FIG.
1Ais a perspective view and FIG. 1B is a front view. The
figures show a closing state of the closing apparatus of
the chassis cart, which includes a vertically-movable piv-
ot 101, alink 102, afirstlocking link 201, a second locking
link 202, a locking and fixing pin 203, a locking stopper
204, and aflipper plate 301 and a screw 302 on the chas-
sis cart.

[0005] The movable pivot 101 implements the opening
and closing operation of the switch, and thereby brings
the first locking link 201 to move vertically via the link
102; the second locking link 202 is fixedly connected to-
gether with the locking stopper 204, and may rotate about
the locking and fixing pin 203, and the locking and fixing
pin 203 is not affected by other movement members.
Meanwhile, the second locking link 202 is connected with
the first locking link 201. As such, driven by the first lock-
ing link 201, the locking stopper 204 may rotate. When
the switching device is in the closing position, the locking
stopper 204 rotates to above a tongue 3013 of the flipper
plate 301 with a small gap therebetween.

[0006] However, this kind of interlocking mechanism
has the following drawbacks: when the switching device
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is closed, if the chassis cart is driven, due to the stopping
function of the interlocking mechanism the restoring force
of the flipper plate on the chassis cart directly acts on the
interlocking mechanism, and thereby acts on the actuator
of the switching device, whichimposes a risk of the open-
ing of the actuator. In addition, the conventional chassis
cart closing and locking apparatus is complicated in both
structure and assembiling.

SUMMARY

[0007] To address the drawbacks and problems exist-
ing in the chassis cart closing and locking apparatus in
the prior art, the present disclosure provides a closing
and locking apparatus for a chassis cart comprising a
closing and locking unit; the closing and locking unit com-
prising a support plate, a latching plate and an extension
spring; one end of the extension spring is secured on the
latching plate, and the other end thereof is secured on
the support plate; the support plate comprises a first lim-
iting plate and a second limiting plate; the latching plate
is rotatably secured onto a rotation shaft and, under the
action of a driving plate, rotates clockwise or anticlock-
wise about the rotation shaft; when the latching plate ro-
tates to be limited by the first limiting plate, the driving
plate is separated from the closing and locking unit; and
when the latching plate rotates to be limited by the second
limiting plate, the driving plate comes in contact with the
closing and locking unit, and the resetting of the driving
plate drives the closing and locking unit to rotate, about
the rotation shaft, away from the second limiting plate
toward the first limiting plate.

[0008] According to a preferred embodiment of the
present disclosure, a height and width of the latching
plate are adapted in a way that when the latching plate
is rotated to be limited by the first limiting plate, the latch-
ing plate is located below a protruding piece, and blocks
downward movement of the protruding piece; when the
latching plate is rotated to be limited by the second lim-
iting plate, the latching plate gets out of a limiting range
of the vertical movement of the protruding piece.
[0009] According to a preferred embodiment of the
present disclosure, the driving plate moves up and down
along with a closing or opening operation of the switching
device actuator, thereby driving the latching plate to ro-
tate clockwise or counterclockwise.

[0010] According to a preferred embodiment of the
present disclosure, the latching plate has a dead point
position between the first limiting plate and the second
limiting plate, and the tension spring achieves a maxi-
mum tensile energy storage when it is at the dead point
position.

[0011] According to a preferred embodiment of the
present disclosure, the latching plate comprises a U-
shaped groove, which is adapted to receive a driving
plate protrusion and is driven by the driving plate, and
the latching plate rotates clockwise or counterclockwise
about the rotation shaft between the first limiting plate
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and second limiting plate.

[0012] According to a preferred embodiment of the
present disclosure, the U-shaped groove comprises a
first protrusion and a second protrusion; the first protru-
sion is adapted in a way that the latching plate, when
limited by the first limiting plate, is driven by the driving
plate about the rotation shaft until the latching plate
reaches the limiting position of the second limiting plate;
the second protrusion is adapted in away thatthe latching
plate, when limited by the second limiting plate, is driven
by the driving plate about the rotation shaft until the latch-
ing plate reaches the limiting position of the first limiting
plate.

[0013] According to a preferred embodiment of the
present disclosure, the driving plate comprises a driving
plate protrusion which is adapted to mate with the U-
shaped groove of the latching plate; when the latching
plate reaches the position of the first limiting plate or the
position of the second limiting plate, the driving plate pro-
trusionis released from the U-shaped groove if the driving
plate continues to move in the same direction, and drives
the latching plate if it moves in a reverse direction.
[0014] According to a preferred embodiment of the
present disclosure, the latching plate comprises a raised
pin, and the support plate comprises a spring hook; one
end of the tension spring is fixed on the raised pin, and
the other end thereof is fixed on the spring hook.
[0015] According to a preferred embodiment of the
present disclosure, when the latching plate rotates to a
position at which the raised pin, the spring hook and the
rotation shaft form a straightline, the latching plate reach-
es the dead point position.

[0016] According to a preferred embodiment of the
presentdisclosure, the closing and locking apparatus fur-
ther comprises a flipper plate and screw mechanism in-
cluding a flipper plate, a screw and a stop pin; the flipper
plate comprises a yielding hole which may mate with stop
pin to lock or yield.

[0017] According to a preferred embodiment of the
present disclosure, the protruding piece and the flipper
plate are an integrated structure or a separable structure
connected fixedly.

[0018] The closing and locking apparatus for the chas-
sis cart according to the present disclosure is safer, and
particularly the force for driving the chassis cart in or out
will not be applied to the actuator of the switching device;
furthermore, the closing and locking apparatus for the
chassis cart is simply structured and modularized, and
saves the assembling time.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019]
FIGS. 1A-1Biillustrate schematic structural diagrams
of a conventional chassis cart closing and locking

apparatus; wherein FIG. 1A is a perspective view,
and FIG. 1B is a front view;
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FIG. 2 illustrates a schematic structural diagram of
a closing and locking apparatus for a chassis cart
according to a preferred embodiment of the present
disclosure;

FIG. 3 illustrates a schematic structural diagram of
a locking unit of a closing and locking apparatus for
a chassis cart according to a preferred embodiment
of the present disclosure;

FIG. 4 illustrates a schematic diagram of the chassis
cart closing and locking apparatus locking the chas-
sis cart according to a preferred embodiment of the
present disclosure;

FIGS. 5A-5B illustrate schematic diagrams of the
chassis cart closing and locking apparatus releasing
the chassis cart according to a preferred embodi-
ment of the present disclosure, wherein FIG. 5A is
a front view and FIG. 5B is a perspective view.

DETAILED DESCRIPTION

[0020] Detailed depictions of optional embodiments of
the present disclosure are presented below with refer-
ence to the figures.

[0021] FIG. 2 is a schematic configuration diagram
showing a chassis cart closing and locking apparatus
with a dead point position according to the present dis-
closure, and the figure shows a state in which an actuator
of a switching device is closed. The chassis cart closing
and locking apparatus of the present disclosure compris-
es a closing and locking unit 5. The closing and locking
unit 5 comprises a support plate 501, a latching plate 502
and an extension spring 503. One end of the extension
spring 503 is secured on the latching plate 502, and the
other end thereof is secured on the support plate 501.
The support plate 501 comprises a first limiting plate 5011
and a second limiting plate 5012. The latching plate 502
is rotatably secured onto a rotation shaft 5015 and, under
the action of a driving plate 4, rotates clockwise or anti-
clockwise around the rotation shaft5015. When the latch-
ing plate 502 rotates to be limited by the first limiting plate
5011, the driving plate 4 is separated from the closing
and locking unit5; and when the latching plate 502 rotates
to be limited by the second limiting plate 5012, the driving
plate 4 comes into contact with the closing and locking
unit 5. The resetting of the driving plate 4 drives the clos-
ing and locking unit 5 to rotate about the rotation shaft
5015 away from the second limiting plate 5012 toward
the first limiting plate 5011.

[0022] According to a preferred embodiment of the
present disclosure, aflipper plate 301 has a yielding hole
3011 that can mate with a stop pin 303 to implement the
locking or yielding function; a feature protruding piece
3012 on the flipper plate 301 is used for engaging with
the latching plate 502 of the closing and locking unit 5 to
implement the latching or yielding function. The protrud-
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ing piece 3012 may be integrally formed with the flipper
plate 301 or may be fixedly connected with the flipper
plate 301 to form one piece.

[0023] According to a preferred embodiment of the
present disclosure, a height and width of the latching
plate 502 are adapted in a way that when the latching
plate 502 is rotated to be limited by the first limiting plate
5011, the latching plate 502 is located under the protrud-
ing piece 3012 and blocks downward movement of the
protruding piece 3012; when the latching plate 502 is
rotated to be limited by the second limiting plate 5012,
the latching plate 502 gets out of a limiting range of the
vertical movement of the protruding piece 3012.

[0024] The driving plate 4 is coupled to the actuator of
the switching device, and moves up or down with the
closing or opening operation of the actuator of the switch-
ing device, thereby driving the latching plate 502 to rotate
clockwise or counterclockwise.

[0025] According to a preferred embodiment of the
present disclosure, the latching plate 502 has a dead
point position between the first limiting plate 5011 and
the second limiting plate 5012, and the tension spring
503 achieves a maximum tensile energy storage when
at the dead point position.

[0026] The latching plate 502 comprises a raised pin
5022, and the support plate 501 comprises a spring hook
5013. One end of the tension spring 503 is fixed on the
raised pin 5022, and the other end thereof is fixed on the
spring hook 5013.

[0027] Whenthelatching plate 502 rotates to a position
at which the raised pin 5022, the spring hook 5013 and
the rotation shaft 5015 form a straight line, the latching
plate 502 reaches the dead point position.

[0028] AsshowninFIG. 2, the chassis cart closing and
locking apparatus of the present disclosure further com-
prises a flipper plate and screw mechanism 3, which com-
prises a flipper plate 301, a screw 302 and a stop pin
303. Theflipper plate 301 comprises ayielding hole 3011,
which may mate with stop pin 303 to lock or yield.
[0029] According to a preferred embodiment of the
present disclosure, the protruding piece 3012 and the
flipper plate 301 are an integrated or a separable struc-
ture connected fixedly.

[0030] FIG. 3 is a schematic structural diagram of a
locking unit of a chassis cart closing and locking appa-
ratus according to a preferred embodiment of the present
disclosure. As illustrated, a support plate 501 has a first
limiting plate 5011 and a second limiting plate 5012 for
limiting the clockwise and counterclockwise rotation an-
gle of the latching plate 502 respectively; a spring hook
5013 is used to fix one end of the tension spring 503; at
least one fixing hole 5014 is used for fixedly connecting
the support plate 501 to a bottom plate of the chassis
cart; the raised pin 5022 on the latching plate 502 is used
to fix the other end of the tension spring 503; the latching
plate 502 is rotated about a rotation shaft 5015 on the
support plate 501.

[0031] The latching plate 502 comprises a U-shaped
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groove 5021, which is adapted to receive a driving plate
protrusion 401 and is driven by the driving plate 4. The
latching plate 502 rotates clockwise or counterclockwise
about the rotation shaft 5015 between the first limiting
plate 5011 and second limiting plate 5012.

[0032] The U-shaped groove 5021 comprises a first
protrusion 50211 and a second protrusion 50212; the
first protrusion 50211 is adapted in a way that the latching
plate 502, when limited by the first limiting plate 5011, is
driven by the driving plate 4 about the rotation shaft 5015
until the latching plate 502 reaches the limiting position
of the second limiting plate 5012; the second protrusion
50212 is adapted in a way that the latching plate 502,
when limited by the second limiting plate 5012, is driven
by the driving plate 4 about the rotation shaft 5015 until
the latching plate 502 reaches the limiting position of the
first limiting plate 5011.

[0033] The driving plate 4 comprises the driving plate
protrusion 401 which is adapted to mate with the U-
shaped groove 5021 of the latching plate 502 to be
snapped into the U-shaped groove 5021. When the ac-
tuator of the switching device performs the closing or
opening operation,, the driving plate 4 moves up and
down with the actuator of the switching device, to drive
the latching plate 502 to implement clockwise or coun-
terclockwise rotation When the latching plate 502 reach-
es the limiting position of the first limiting plate 5011 or
the limiting position of the second limiting plate 5012,,
the driving plate protrusion 401 is released from the U-
shaped groove 5021 if the driving plate 4 continues to
move in the same direction, and drives the latching plate
502 if the driving plate 4 moves in the reverse direction.
[0034] Hereinafter, description will be made to the
working principle of the chassis cart closing and
locking apparatus according to the present disclo-
sure will be described below.

[0035] FIG. 4 is a schematic diagram of the chassis
cart closing and locking apparatus locking the chassis
cart according to a preferred embodiment of the present
disclosure. When the actuator of the switching device is
closed, the driving plate 4 moves with the actuator in the
direction as shown, and triggers the U-shaped groove
502, so that the latching plate 502 rotates clockwise in
the direction shown. Due a gap S between the protruding
piece 3012 and the latching plate 502, the latching plate
502 may rotate to a position under the protruding piece
3012, and the rotation angle is controlled by the first lim-
iting plate 5011. Under the action of the tension by the
tension spring 503, the latching plate 502 is stably re-
tained at this position. When the action is completed,
there is no any contact between the driving plate 4 and
the closing and locking unit 5.

[0036] At this time, if the chassis cart is driven, the
screw 302 rotates, and the flipper plate 301 tends to ro-
tate counterclockwise in the direction shown by the arrow
in the figure. However, since the protruding piece 3012
is stopped by the latching plate 502, the flipper plate 301
cannot rotate counterclockwise, and as shown in FIG. 2,
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the stop pin 303 on the screw 302 is caught in the yielding
hole 3011, so that the chassis cart cannot be driven. At
the same time, because the driving plate 4 does not con-
tactthe latching plate 502, the force for driving the chassis
cart will not be transferred to the actuator coupled to the
driving plate 4.

[0037] FIGS. 5A-5B illustrate a preferred embodiment
of the present disclosure, in which FIG. 5A is a front view
andFIG. 5Bis aperspective view. The figures show sche-
matic diagrams when the chassis cart closing and locking
apparatus releases the chassis cart. When the actuator
of the switching device is in the opened state, the driving
plate 4 moves downward by a certain distance along with
the actuator in the direction shown, and triggers the U-
shaped groove 5021 so thatthe latching plate 502 rotates
counterclockwise in the direction shown and is limited by
the second limiting plate 3012. Its stable state is main-
tained by the tension spring 503. At this point, the screw
302 is rotated and the flipper plate 301 may rotate coun-
terclockwise to a certain angle still with a certain gap H
between the protruding piece 3012 and the latching plate
502, and at the same time, the stop pin 303 will not be
limited by the flipper plate 301. As such, the chassis cart
may be driven.

[0038] Accordingtothe presentdisclosure, the chassis
cart closing and locking apparatus with a dead point
mechanism is safer than the existing design, and the
force for driving the chassis cart in or out will not be ap-
plied to the actuator of the switching device. Furthermore,
the chassis cart closing and locking apparatus is simply
structured and modularized, and thus can save the as-
sembling time. The chassis cart closing and locking ap-
paratus also satisfies demands of the IEC-related stand-
ard.

[0039] Although the preferred embodiments and fig-
ures of the present disclosure have been disclosed for
illustrative purposes, those skilled in the art can make
various substitutions, changes and modifications without
departing from the spirit and scope of the present disclo-
sure and the appended claims. Therefore, the present
disclosure should not be limited to the content disclosed
in the above-mentioned preferred embodiments and fig-
ures illustrated as examples. The protection scope of the
present disclosure is limited by the appended claims.

Claims

1. A closing and locking apparatus for a chassis cart,
wherein the closing and locking apparatus compris-
es a closing and locking unit (5),
the closing and locking unit (5) comprises a support
plate (501), a latching plate (502) and an extension
spring (503);
the extension spring (503) has one end secured on
the latching plate (502) and the other end secured
on the support plate (501);
the support plate (501) comprises a first limiting plate
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(5011) and a second limiting plate (5012);

the latching plate (502) is rotatably secured onto a
rotation shaft (5015)and, under the action of adriving
plate (4), rotates clockwise or anticlockwise about
the rotation shaft (5015);

when the latching plate (502) rotates to be limited by
the first limiting plate (5011), the driving plate (4) is
separated from the closing and locking unit (5), and
when the latching plate (502) rotates to be limited by
the second limiting plate (5012), the driving plate (4)
comes in contact with the closing and locking unit
(5), and the resetting of the driving plate (4) drives
the closing and locking unit (5) to rotate about the
rotation shaft (5015) away from the second limiting
plate (5012) toward the first limiting plate (5011).

The closing and locking apparatus for the chassis
cart according to claim 1, wherein a height and width
of the latching plate (502) are adapted in a way that
when the latching plate (502) is rotated to be limited
by the first limiting plate (5011), the latching plate
(502) is located under a protruding piece (3012) and
blocks downward movement of the protruding piece
(3012); and when the latching plate (502) is rotated
to be limited by the second limiting plate (5012), the
latching plate (502) gets out of a limiting range of the
vertical movement of the protruding piece (3012).

The closing and locking apparatus of the chassis cart
according to claim 1, wherein the driving plate (4)
moves up and down along with a closing or opening
operation of an actuator of the switching device,
thereby driving the latching plate (502) to rotate
clockwise or counterclockwise.

The closing and locking apparatus for the chassis
cart according to claim 1, wherein the latching plate
(502) has a dead point position between the first lim-
iting plate (5011) and the second limiting plate
(5012), and the tension spring (503) achieves a max-
imum tensile energy storage when it is at the dead
point position.

The closing and locking apparatus for the chassis
cart according to claim 1, wherein the latching plate
(502) comprises a U-shaped groove (5021) which is
adapted to receive a driving plate protrusion (401)
and is driven by the driving plate (4), and the latching
plate rotates clockwise or counterclockwise about
the rotation shaft (5015) between the first limiting
plate (5011) and second limiting plate (5012).

The closing and locking apparatus for the chassis
cart according to claim 5, wherein the U-shaped
groove (5021) comprises a first protrusion (50211)
and a second protrusion (50212); the first protrusion
(50211) is adapted in a way that the latching plate
(502), when limited by the first limiting plate (5011),
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is driven by the driving plate (4) about the rotation
shaft (5015) until the latching plate (502) reaches a
limiting position of the second limiting plate (5012);
the second protrusion (50212) is adapted in a way
that the latching plate (502), when limited by the sec-
ond limiting plate (5012), is driven by the driving plate
(4) about the rotation shaft (5015) until the latching
plate (502) reaches a limiting position of the first lim-
iting plate (5011).

The closing and locking apparatus for the chassis
cart according to claim 5, wherein the driving plate
(4) comprises a driving plate protrusion (401) which
is adapted to mate with the U-shaped groove (5021)
of the latching plate (502); when the latching plate
(502) reaches a limiting position of the first limiting
plate (5011) or a limiting position of the second lim-
iting plate (5012), the driving plate protrusion (401)
is released from the U-shaped groove (5021) if the
driving plate (4) continues to move in the same di-
rection, and drives the latching plate (502) if the driv-
ing plate (4) moves reversely.

The closing and locking apparatus for the chassis
cart according to claim 4, wherein the latching plate
(502) comprises a raised pin (5022), and the support
plate (501) comprises a spring hook (5013); one end
of the tension spring (503) is fixed on the raised pin
(5022), and the other end thereof is fixed on the
spring hook (5013).

The closing and locking apparatus for the chassis
cart according to claim 8, wherein when the latching
plate (502) rotates to a position that the raised pin
(5022), the spring hook (5013) and the rotation shaft
(5015) form a straight line, the latching plate (502)
reaches the dead point position.

The closing and locking apparatus for the chassis
cart according to claim 1, wherein the closing and
locking apparatus further comprises a flipper plate
and screw mechanism (3) including a flipper plate
(301), a screw (302) and a stop pin (303); and the
flipper plate (301) comprises a yield hole (3011),
which could mate with the stop pin (303) to lock or
yield.

The closing and locking apparatus for the chassis
cart according to claim 2, wherein the protruding
piece (3012) and the flipper plate (301) are an inte-
grated structure or a separable structure connected
fixedly.
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